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INSTRUCTIONS ANSWER ALL THE QUESTIONS.
SHOW ALL CALCULATIONS.
POCKET CALCULATORS MAY BE USED.
SYMBOLS HAVE THEIR USUAL MEANING.
ANGLES MEASURED IN DEGREES.
APM01A1/APM1A10 FINAL EXAMINATION
QUESTION 1 [9 MARKS]
(a) Use the scalar product to show that
cospα ´ βq “ cosα cos β ` sinα sin β.
(4)
(b) Two cables are tied together and loaded with a weight W as shown in the
following figure. Determine the magnitude of the tensions in AC and BC. (5)
QUESTION 2 [8 MARKS]
The weight of blocks A and B are W and 4W respectively. The rope that links the
two blocks goes over a smooth pulley at C. If the friction coefficient of all surfaces
is 1
2
, calculate the magnitude of the force F (as a multiple of W ), necessary to make
block A just move to the right.
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APM01A1/APM1A10 FINAL EXAMINATION
QUESTION 3 [8 MARKS]
A thin uniform rod rests in equilibrium with one end point on a smooth inclined
surface (with angle of inclination 60˝), and the other on a rough horizontal surface.
The vertical plane through the rod intersects the inclined plane in a line of largest
inclination. If the rod is about to slide when it forms an angle of 30˝ with the
horizontal, prove that the friction coefficient between the rod and the surface is 1?
3
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QUESTION 4 [12 MARKS]
A weight of 30 N is supported by three cables at point P as shown in the figure below.
Calculate the tension in each of the cables
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APM01A1/APM1A10 FINAL EXAMINATION
QUESTION 5 [13 MARKS]
A force with magnitude 8.5 kN is exerted on a 10 m pole, as shown in the figure
below. The pole is supported by a ball-and-socket hinge at A and two cables BD
and BE. The weight of the pole is negligible. Calculate the tension in each cable as
well as the reaction at A.
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